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Introductory Comment 
Within the five papers that make up this special issue of JRST on the theme of the globalisation of 
science education, several sources are discussed that could provide impetus for a more globalized or 
more commonly shaped approach to science education.  These are the nature of science itself, the 
economic dominance of capitalism, competitive international educational testing, the  encompassing 
role of English language, imitation of practice, and the desire for more humane and secure 
international cooperation.  Some of these are discussed extensively in the papers themselves, and a 
review of the case presented will make up most of my commentary.  I begin, however, with a 
discussion of some issues that, as I understand it, also relate to the notion of the globalization of 
science education. 
Global Science  
The dawn of the 21st Century encouraged a number of scientific and technological organizations to 
identify what they saw as “Grand Challenges and Opportunities” (NRC, 2001; Gates Foundation, 
2003; NRC, Board of Chemical Sciences and Technology, 2005; AAAS, 2006; National Academy of 
Engineering, 2008). The prominence of environmental and health issues in these lists reflect societal 
concerns rather than purely economic ones. They are examples of global society’s need for a 
solution to issues now regularly brought to public and political attention via the mass media. 
Governments everywhere are now including specific ministries for global sustainability, including 
energy, global warming, and water, as well as ones for the longer recognised Health and 
Environment.   
The issues presented by the grand challenges have the potential to seriously impact on humanity’s 
personal, social and global patterns of behaviour in the coming years. This priority attention means 
governments and the international science community are caught between delaying decisions, or 
attempting to make them, before these complex issues are fully understood scientifically, socially or 
economically. The uncertain in the science of these issues makes the notion of risk a central feature 
of their discussion and indeed of education about them. The Copenhagen meeting of 2009 on global 
warming provided ample evidence of how difficult this notion of risk is for politicians, scientists and 
the public at large.  
The grand challenges are spectacular examples of a much larger class of real world issues 
confronting citizens that involve science and technology (S&T). They are commonly referred to as 
socio-scientific issues (SSIs), and it is this whole class of issues that presents the grand challenge to 
Ministries of Education lest they be accused of providing a science education that sells short their 
students as future citizens.  The now regular references to decision making about S&T issues, as an 
intention of the science curriculum, albeit naively undeveloped, is a recognition of this pressure.  
These grand challenge issues do all depend on science and technology for their study and resolution. 
Science education has, however, either ignored technology or seen it simply as applications of 
science. Gardner (1994. 1995) discussed the changing historical relationship between science and 
technology (S&T). For much of human history society’s technological advances were independent of 
the explanatory science that underpinned them.  As scientific theories developed, a much closer 
relationship developed between advances in science and their applications as technologies that 
bring changes to society. Gibbons and colleagues (Gibbons, et al., 1994) extended this progression 
by providing a more political summary of these historical changes. Initially technology set a society’s 
agenda.  As modern science developed in the 17th century the relationship changed to one in which 
science set the agenda of society. Now in the 21st C, society is setting the agenda of science.  
Increasingly research funding in science requires the likelihood of societal and economic impact to 
be stated.  The Grand Challenges are a reflection of this changed relationship in which national 
societies, and the global society itself, are now asking the scientific and technological communities 
for answers to their urgent problems.  
With sufficient support, including school and public science education, progress towards scientific 
understanding of these issues and courses of action for them can be made, but they are not purely 
scientific issues. Their multi-faceted character, involves several scientific disciplines and each has 
features that bring in social sciences such as economics, sociology, social philosophy and ethics. An 
unusual level of co-operation and sacrifice of existing priorities between these usually disparate 
fields of expertise is needed and this cooperation would be no less a problem for the manner in 
which schooling is now organized into disciplinary compartments.  
International testing of science learning 
In 1994 the I.E.A launched TIMSS, its Third International Mathematics and Science Study, following 
earlier testings in the 1970s and 1980s. This comparative study of student science achievement used 
8 and 14 year olds as its target indicators and samples of these in a number of countries were tested 
with separate instruments for mathematics and science that included items that reflected 
curriculum learning intentions that were common across these countries (Beaton et al., 1996). The 
international response to the reports of this testing was so positive that this form of comparative 
and competitive testing is now repeated every four years as the Trends in Mathematics and Science 
Study  
In the later 1990s the OECD, the association or “club” of the world’s richer nations launched another 
international study that included science learning.   The Programme of International Student 
Achievement (PISA) was concerned with how well all young people as they approach the end of 
compulsory schooling are equipped for life in 21st societal life, using language, mathematics and 
science as indicators of this preparedness. PISA affirms the importance of subjects with their 
distinctiveness about how knowledge is acquired. Furthermore, PISA Science contrasts with the 
TIMSS’s emphasis on retrospective retention of taught science knowledge by focussing on the 
students’ abilities to make use of their knowledge of, and about science, from whatever source, in 
S&T situations of everyday 21st C life (OECD, 2006). 
Bybee, McCrae & Laurie (2009) have described the evolution of the PISA Science project from  2000 
to 2006, and its final focus on three cognitive and two affective competences as targets for 
measuring in students. They stress that each competence is scientific in that it involves both 
knowledge of science content and knowledge about science as a way of thinking and as a way of 
investigation scientific phenomena and real world situations involving science and technology. The 
structure of the PISA Science test is based on real world situations and its format of items is more 
varied than TIMSS. The PISA findings are, presented in a competitive manner so that the 
international response is also very positive with more and more countries participating in its three 
yearly testings 
 Generic Competencies 
At almost the same time as PISA was conceived, the OECD began a series of studies of what seemed 
to be a quite contrasting sense of school education. This second set of studies was concerned with 
young persons making the transition from school to work, and so were focussed on the link between 
formal education and the economy (OECD, 1996, 2000).  The first project explored how the changing 
nature of modern work is being redefined and in particular by the revolution of digital information 
known as the Knowledge Society. The second led to a strong demand that young people acquire a 
set of skills that transcend, it seems, the compartmentalisation of subjects that so characterises 
formal schooling ( Rychen & Salganik, 2002). Gilbert (2005) sets out clearly the contradiction 
between these demands of the economy and the Knowledge Society and the subject disciplinary 
nature of school education.  The former gives priority to knowledge as a verb - knowing how to 
create, be critical, adapt to change, understand how to learn and go on learning, how to work in 
teams, and how to communicate.   Bybee and Fuchs (2006) expressed concern about the lack of any 
reference to science, in a number of high level reports about competencies for the US economy and 
education for them.  
A sense of globalisation underlay both OECD projects. There is an assumption that countries and 
their societies are no longer essentially defined separately, either economically, socially or 
environmentally, but in each of these areas share many things in common.  Both also assumed that 
the years of formal and compulsory schooling ought to equip students with knowledge that is 
actively available for use in life beyond school and not just a static bank of information.  This second 
assumption in the case of PISA Science echoes Layton’s metaphoric distinction during the years of 
STS science education between science knowledge as a hallowed repository and as a quarry to be 
raided for use when required (Layton, 1994). 
Culture, Science and Science Education 
Until 20 years ago science as the study of the natural world was seen as having a singular 
transnational character, and hence school science education was concerned with inducting students 
into it so that a sufficient number of future science-based professionals would be forthcoming. Since 
the movement for Science for All in the 1980s (Fensham, 1985), there has been a steady 
appreciation of the sub-cultures of students who make up this All. Indigenous students in North 
America, New Zealand, Australia and a number of other countries have been particularly interesting, 
because they belong to cultures that have also been much concerned with understanding the 
natural world.  In doing so these cultures have developed methods of enquiry, knowledge and 
explanations that often are very different from those stemming from European society.  Aikenhead 
& Michel (2010) have very recently contrasted in detail the universalist (Eurocentric or Euro-
American) view of science (Djerassi, 1998) with the pluralist one (McKinley, 2007) that encompasses 
several empirically based ways of knowing nature, including Eurocentric science . 
 There is considerable interest now in science education in how the richness of these multiple 
sciences ought to be acknowledged without the ideological world view of any one being over 
dominant.  The emergence of the journal, Cultural Studies of Science Education, has added status to 
the role of culture in science and science education.  In global terms this is richness in diversity which 
contrasts with any view of globalisation as a narrowing.  
Commentary 
Globalisation: International testing 
De Boer  begins by acknowledging  that PISA and TIMSS,  large international comparative testings of 
science that emphasise quite different outcomes for science learning,  provide countries (a) with the 
opportunity to explore ways of improving science learning, and (b) to increase their national 
accountability, surveillance, and regulation.   
About half the participating countries report that they are now developing more specific student 
outcome statements in order to improve science teaching and learning.  This trend was explored in 
more detail through 15 experts from 11 European countries and four other countries,  and through 
the very recent report, Taking the Lead in Science Education: Forging next-generation Science 
Standards, by Achieve Inc., (2010)   
 Two major contemporary directions were identified.  The first is towards the use of outcome 
statements to define and assess the intended student learning in science. The second is towards a 
more holistic and integrated interpretation of learning goals using broad competencies, instead of 
discrete knowledge and skill statements.  Among the 15 sources De Boer reported  a number of 
examples of both directions, with a few countries, like Germany, showing movements that are 
considerable, given their previously diverse federal situation.  Overall though, the national directions 
are by no means following similar pathways, and the current moves to improve science education 
are best characterised by diversity. This is true in relation to the many aspects of the science 
curriculum that were analyzed.- specificity of content, content differences, depth v. breadth, 
coherence (in terms of an underlying framework), progression,  assessment, and local teacher 
autonomy.  
In the final section De Boer discusses: What would it take to create a set of standards that would be 
welcomed internationally? This question is explored from ten perspectives of how such standards 
could be developed and used. Despite recognition of positive aspects of shared standards, the most 
optimistic answer is that such a globalization of science education is a long way off.  TIMSS and PISA 
have challenged countries with a number of global questions about the purposes of science 
education and how it occurs in schooling, but these questions are also cultural questions with many 
different answers, rather than questions for which there is a global answer. 
The IEA and the OECD bear, I have argued elsewhere, much responsibility for suggesting that the 
national  educational contexts in which science education takes place can be simplistically 
compared, using a positivistic set of variables (and measures thereof) that have  transnational 
meaning (Fensham, 2007).  This suggestion leads country leaders to look at some of these variables 
in higher performing countries and thus account for their own difference in scores.  Unfortunately, it 
turns out that less performing countries can be found to have the same different value of the 
variables.  There is evidence from a number of countries and from within the two projects 
themselves that the practice of a country’s education is more holistically cultural, than it is 
positivistically contextual, and De Boer’s paper adds further weight to my argument    
Globalisation: Economic hegemony  
Bencze and Carter extend the realities of their “hyper-economised” sense of the world to argue that 
science education itself is playing a role in its maintenance and its continuing domination globally. 
This implies that the curriculum of science education, in turn, is shaped and constrained to serve the 
global forces of neo-conservatism and neo-liberalism. Such a curriculum, they argue generates 
narrowly equipped knowledge producers –science-based professionals and a larger group of 
compliant consumers.  In their conclusion they claim that ‘school science, through various 
mechanisms, leads students into accommodating various personal and social characteristics 
congruent with capitalistic aims.’ 
Unfortunately, the authors’ progression in the paper to this firm conclusion is characterized by at 
least a dozen hopeful ‘may be’ statements of association, without firm supporting evidence, even 
where relevant data are available to support or refute these claims.  For example, there is no 
reference to the analyses by Ball (1993, 1994) and of Reid (1997) of the development of the national 
curriculum in England and Wales and of the attempt to do likewise in Australia. Both Ball and Reid 
drew attention to the consequences that can occur when the school curriculum is subjected to 
pressures associated with the concepts of the market, competition and choice and the associated 
ideas of accountability and audit. More specifically for science education there is no reference to 
experience of the science insiders, Blades (1997) in Canada, and Hart (1998, 2001) in Australia, who, 
as project officers, experienced these pressures at first hand.  
 There is evidence  that the dominant content in school science curricula is still towards what 
Roberts (2007) describes as Vision I scientific literacy which is somewhat akin to Bencze and Carter’ 
view of science education. This is, however, not a new state of affairs since it began with the great 
academic reforms of science education in the 1960/70s (Fensham, 1993), and the dominance has 
not been increasing in line with the hegemonic forces these authors claim to be now so controlling.  
Indeed, there is now evidence that the inclusion of content more consistent with Roberts’ Vision II 
has grown. This began  through the stimulus of the STS movement in the 1980s, and is now to be 
found in innovative curricula like those linked to  21st C Science in England and Wales (UYSEG& 
Nuffield Foundation, 2007) and the increasing interest in context-based science education (Gilbert, 
2006). The current radical edge of this movement, science education for socio-scientific issues (SSIs), 
is also gaining attention (Sadler & Zeidler, 2008) and the authors do make positive reference to it as 
being towards their vision of a new theoretical framework.  
Bencze and Carter acknowledge that that the processes of influence they repeatedly suggest are 
complex.  In the absence of more detailed evidence from analyses of science curricula internationally 
and trends in them, it is hard to give credence to the authors’ sweeping claims about the 
overarching economic influences on science education.  In this regard it is interesting to contrast 
their monotonic character for science education internationally with the great diversity reported by 
de Boer about the roles science education plays in the OECD countries, where hegemonic, economic 
forces may be expected to be strong. 
In the face of what they see as an undemocratic use of science education, associated with many 
personal, social and environmental; problems, Bencze and Carter set out a theoretical framework for 
organizing science education differently, that could ‘bring about a more just and sustainable world’. 
No evidence is forthcoming that this framework is likely to gain the political support in publicly- 
funded education systems for adoption as a school curriculum even in the more democratic 
countries with their need to balance the spread of political demands climates.  Furthermore the 
cooperative individual teachers with whom they worked found the more pragmatic version of the 
framework difficulty to implement. As with the aspirational vision for scientific literacy in the paper 
by the Korean authors (see below), problems of implementing such science teaching and learning 
more widely, and its assessment are simply ignored by both sets of authors.        
Globalisation: English language dominance 
Martin & Spring shift the globalisation focus to the science education research community and, in 
particular, to the role that English language fluency plays in that community. They acknowledge that 
a common language for international communication enables our community to share information 
and ideas across cultures and languages. But uncontested English as that is international language 
subjugates non-English native speakers to lesser participation. They provide quantitative evidence of 
a bias towards researchers with English language familiarity among the four leading research 
journals. The rejection rate of papers is much higher for authors from countries that have a post-
colonial English heritage and from countries where English is a foreign language. In addition there 
are only a few researchers from the latter categories on the editorial boards of these journals.  
The Australasian journal, Research in Science Education (RISE), has the best acceptance record of the 
four and it is interesting to consider how its parent body ASERA has handled the conference 
participation issue. ASERA began in 1971 with the very deliberate aim of fostering and developing 
research (Ritchie, 2009). To this end it chose an unusual conference format – no plenary speakers, 
and all authors submitting papers (without prior vetting) allocated 40 minutes, half of which was for 
presentation and half for constructive comment. Over the next 30+ years this format was very 
successful (see affirmation in Choi et al.) and many young scholars, local and overseas, were greatly 
helped by the camaraderie this format encouraged.  The increase in the number of submitted papers 
simply meant more parallel sessions, and a number of senior researchers deliberately attended the 
non-native English papers. The last few years has, however, presented an increasing dilemma with a 
quite rapid rise in the number of overseas, non-native English authors  This has meant even more 
parallel sessions and the non-native English presenters are faced with small audiences made up 
largely of their country colleagues. Their presentations are read as translated English, which is 
usually clear enough. The authors’ lack of English, however, means they are not able to participate in 
the intended discussion period.  Their colleagues are also unable to share in discussion (or are 
unfamiliar with it), and by loyally attending have missed the chance to hear other authors and 
experience the constructive climate the Association so prizes.     
Martin & Siry then use ten established researchers, seven of whom are non-native English speakers 
but familiar with both language contexts, to insightfully add flesh to this English language bias and 
the difficult dilemmas that stand in the way of its resolution, such as fostering research locally and 
the well known problem of accurately translating the meaning of words, concepts and metaphors 
into English (Sutton, 1992). I will refer to just one more of these dilemmas that I became aware 
when working with non-English speaking colleagues, namely, the cultural complexity of their 
educational systems.  Jenkins (2004) has expressed the same concern in pointing out that much 
research in a single classroom or in a number of classrooms is published, as if the larger educational 
culture to which it belongs is totally unimportant.  If, on the other hand the role of this culture was 
given a more central place then it is likely that the paper will be seen by referees and editorial 
boards as too parochial, albeit their English speaking authors regularly omit the cultural dependence 
of their research. Just how Western-centric our publications are was highlighted by Malcolm (1999) 
in his review of the Handbook of Research in Science Education (Fraser & Tobin, 1998). From his dual 
Australian and South African perspectives he found much to commend in its many Western-oriented 
chapters, but little that addressed the pressing issues science education facing in South Africa.   
Finally, Martin & Siry address ways and means whereby some of these problems may be alleviated, 
and so better achieve the potential they see research across the world has ‘to highlight the 
multiplicity of knowledge, frameworks, and ideas that emerge from people’s research’.  This opens 
up questions about what professional associations and the editorial boards can do to make the 
inevitability of language globalization a positive for quality science education rather than a 
constraint.  
Globalisation: scientific literacy for 21st C society 
Choi et al., colleagues in Korea and USA,  introduce their revision of the concept of scientific literacy 
(SL) by agreeing with idea that SL is socially constructed notion and hence it changes with the 
context and era in which it is used. It is thus surprising that they do not begin by providing an 
analysis of the ways SL has been defined since the early 1950s in terms of the particular contexts for 
each subsequent era.  For example, what were the determining features of the 1990s context that 
led to Benchmarks for Scientific Literacy (AAAS, 1993 compared with those of the 2000s that led to 
PISA’s definition of SL.  Likewise,  had the authors included reference to Roberts, a key figure in the 
discussion of SL, it would have been possible to compare Roberts views of SL in the context of the 
early1980s with his two visions of SL in its 21st C context (Roberts, 1983, 2007).  
The demands of 21st C global society are the ground for this rethinking of current views of SL, and 
these are spelt out in some detail for South Korean society, and they are assumed to have parallels 
in other countries. 
Against this description of contemporary society, the authors have been creative in their processes 
for developing a broader framework for SL, which contains some familiar dimensions (but  now 
redefined) and some less familiar ones.  They carefully outline the new meanings they intend for the 
familiar dimensions compared with how others have defined them.  More than in any of the other 
papers there is recognition of the importance of competency learning for this century’s work and 
life. However their emphasis on competence could have gained valued support by referring to the 
OECD and other studies that led to their recognition as important for the new world of work and the 
Knowledge Society as 21st C contexts (see Introductory Comment above). 
There is no reference to the Grand Challenges for Science and the contextual shift from science 
ordering society to society ordering science and the consequent need to the concept of risk in the 
Content knowledge dimension (Christensen, 2009). Since the moral aspect of the framework seems 
to be presented as almost independent of the science content knowledge, I wonder where the 
Precautionary Principle (UNECO, 2005) would fit in the framework, since it becomes essential 
science education, particularly with the strong values intention Choi et al. have for the dimension,  
Character and values. 
Nevertheless, I was able to make my own connections between several of their redefined elements 
with what I see as contextual changes in science itself. Reference is made to the crisis for Korean 
science of one of it leader’s   immoral behaviour, but no reference to the wider IPCC example of this 
that so undermined the Copenhagen conference in 2009 on global warming. The latter has led to a 
widespread slump in the authority of science and to a rapid decrease in the public’s confidence in 
science internationally. 
Choi and his four co-authors end by calling for a determining role about the science curriculum from 
the science education academy. Their suggestion of ‘a determining role’  goes well beyond the 
reality of how the curriculum for any national school system  is determined.  School education is a 
very large component of a national budget and it must accordingly serve a complex mixture of 
personal, social, economic and political ends (Fensham, 1988).   
It is true that the professional research associations for science education, in general, have been 
more internally concerned than they have been in contributing to national policies involving science 
education  Elsewhere, I have outlined  some specific ways in which the research community, in 
particular, can draw on its expertise to be involved in the contest for a country’s science curriculum 
(Fensham, 2009) This involves placing into the forefront of public discussion and into the 
stakeholders’ contest the research evidence about the likely outcomes of persisting with the present 
curricular direction and those that would be associated with this or that new direction of curriculum 
content, pedagogy and assessment.  
Globalisation: By imitation 
Nargund, Park Rogers & Atkinson report on the orientation to science teaching and classroom 
practice of two Indian science teachers.  Both teach in the same elite private school so they are 
hardly a basis for discussing the impact of globalisation on Indian science education.  Nevertheless, 
the brief description of the Indian science education system and the teachers’ references to some of 
its constraining demands and conditions are interesting. They suggest that in 2005 the new Indian 
National Curriculum Framework contained elements that reflected intentions that began to appear 
in many other countries from 1990 onwards. These are: 
 recognition that a more constructivist or student-centred pedagogy  may be more effective 
for deeper learning than the traditional transmissive pedagogy so well mastered by Indian 
teachers. 
 a less crowded curriculum is needed, and  
 modes of assessment other than a terminal or annual paper and pencil test are desirable. 
However, still in 2011 India has introduced no requirements for teachers to change their pedagogy, 
new textbooks are still being developed, the examination system is unchanged, and plans for 
teacher re-education  are only at an early stage.  Like in many other countries the examination 
traditions, the sense of a textbook containing the syllabus, the sense that science is a factual subject, 
and the disconnection between what happens in laboratory practical work and the theory teaching 
classroom, combine to ensure a cultural discrepancy between the teachers’ intended orientations 
and their classroom practice.  
The authors make reference to the teachers finding the “culture” of their school being a constraining 
factor on them, but seem unaware of the deeply cultural nature of India’s education system, and the 
powerful influence it exerts on how Indian schools organise themselves and their teachers behave. 
Nargund et al seem to accept, without comment, that the very Western idea of constructivist 
science teaching and learning is possible to transfer to India.  Such acceptance is as if science 
education occurs in a socio-political vacuum. 
Conclusion 
The outstanding aspect of science education to be affected by globalization is science education 
research.  This is fostered in many ways, via journal publication, international conferences and 
scholarly interactions. The authorship of this special issue exemplifies these global connections with 
papers by multi-country authors. There s also evidence among the authors of the common 
phenomenon of scholars from countries with less developed in research undertaking doctoral 
studies in a more developed country.  Quite naturally, such successful liaisons lead on to further 
collaboration, but almost always on research questions and with research methods that are 
meaningful in the more developed educational culture and may, or may not,  be relevant in the 
other culture.   
Years ago at a UNESCO meeting in Singapore I sat next to an Afghan director of education whose 
personal education to doctorate level was in USA. He told me of the failure of Likert scale 
questionnaires to elicit from Afghan teachers anything other than ‘fully agree’, and of the 
impossibility of the only other research method he had learnt, namely, face to face, open ended 
interviews.   
The globalization of research can have very positive collaborative outcomes, but as Malcolm (1999) 
above and the paper by Martin and Siry remind us,  there are key questions for science education in 
some countries that are not issues at all in the educational systems of Western countries.  Reference 
has already been made to paradoxical issue of sharing English as a common language for research 
interchanges and really fostering the field in the non-English speaking world. 
There is no doubt that there are pressures on science education arising from global competitiveness 
- economic, political and social – and these manifest themselves in the widespread interest to 
participate in international testing programs of student achievement.  The national responses to the 
findings of these testings are, however, anything but uniform, and I see this as evidence that the 
practice of science education in schools is not becoming globalized in the way it has happened in its 
research.  
Linked to the economic pressures there is a clear tendency in a number of countries for the 
bureaucracy of education to supersede science and science education experts in the ultimate 
determination of the science curriculum.  Yet this is by no means consistently directed. Very recently 
in Australia there has been a political decision for a national curriculum, a novel conception in a 
country where education has been always a state responsibility.  I have elsewhere written about the 
clumsy manner in which rather blinkered national bureaucrats managed this project (Fensham, 
2010).  Nevertheless, it is this curriculum project that has strengthened the place of environmental 
science,  and added the socially oriented Science as Human Endeavour as a third strand for  learning, 
besides the traditional Science as Knowledge and Understanding and Science as Inquiry.  National 
science curricula are contested by parties with very different agendas and their voices and vote- 
attracting capacity act as foils for more outside pressures. 
The strong press from science itself to find solutions to global problems is filtered through the 
particular problems in any given country, be they specific health or environmental issues that are 
affecting public health and the quality of the environment is obviously being endangered.  Just as 
society is so much now determining the agenda of nationally funded science research, there is a real 
opportunity for the societal need of sustainability  to be a lever for changing science education in a 
more meaningful direction for most students.  The science education community, researchers and 
practitioners, can now take advantage, if they wish, of the interest in globalization to press for 
changes that will improve the quality of school science education and increase the proportion of 
students who benefit from it. 
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